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ORGANIC ELECTROLUMINESCENCE DEVICE AND 
MANUFACTURING METHOD THEREFOR 
AS WELL AS DISPLAY APPARATUS 

TECHNICAL FIELD 

The present invention pertains to an organic electroluminescence device and a 
manufacturing method therefor, as well as a display apparatus and a manufacturing method 
therefor, and particularly relates to an organic electroluminescence device excellent in 
luminous efficiency and a manufacturing method therefor, as well as a display apparatus 
having such an organic electroluminescence device. 

BACKGROUND ART 

In recent years, display apparatuses using an organic eiectroluminest enc< deck v< 
•attracted g reat attention as display apparatuses which can be made thinner and more 
lightweight, as compared to conventional CRTs and LCDs. The organic electroluminescence 
device is of a self-emitting type, and thus it offers various advantages such as providing hit i 
visibility, being free front angie-of-field dependency, allowing use of a film subsii € savim 

v\ - ;hi compared to a liquid crystal display apparatus, 

and the like. Further, in order to realize a display with higher fineness, development of an 
ti \_ nit ^ ^ ' v - deviv.tr, such as a true nhr u > 

or the like, together with the organic electroluminescence device has been under progress. 

In a conventional display apparatus which uses an organic electroluminescence device, an 
anode electrode made front a transparent conductive film such as ITO (indium oxide doped 
with tin) is formed on an insulating substrate made from, for e^ v ' ^ , On 

xleek >de, £ ganic electrolu escenc 
where an ele< e s d On the organic 

electroluminescence tyei a cathode deetrod v. eh rn in \1 (an t tun m an Mg 
(magnesium)- Ag (silver) alloy film, or the like, is formed. Thus, on the insulating substrate, 
the organic electroluminescence device having the anode electrode., the organic 
electroluminescence layer, and the cathode electrode is formed. In addition, in the active 
matrix type d 5 such n trans helfs 

which controls the driving voltage to he applied to the organic electroluminescence device is 
formed between the insulating substrate and the organic electroluminescence device. The 
display apparatus having such a structure is a so-called bottom emission type apparatus, 
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wherein the light generated in the liuninescence layer in the organic electroluminescence layer 
is taken out from the insulating substrate side. 
When full colonization is to be realized with the above-mentioned display apparatus, 
iminescena ors which ,\ lie neicene g 1 are i J S e 3 xt 

5 regions. For example, a vapor deposition mask in which apertures for the pixel regions are 
*b -<■ „ i ^ v v- u Os ^ > t - > ,, . ' v. is o mtA 

the order of RGB, for example, the luminescence layers for generating the respective RGB 
colors are formed. 

In the bottom emission type display apparatus, the light generated in the organic 
10 electroluminescence device is taken out from the insulating substrate side, as described above. 
Therefore, in the case where a switching device is formed bet* ee: 

and the organic electroluminescence device, there is a problem that the luminescence area in 
one pixel is substantially reduced due to the existence of the switching device, which makes it 
impossible ! ob n i ninous eiSeiency. 
15 Attempts to eliminate this problem of luminous efficiency have been made by adopfli i e 
so-called top emission type structure, wherein the light generated in the luminescence layer is 
taken out from the side opposite to the insulating substrate side on which the switching device 
is formed, in other words, from the cathode electrode side (see, for example, patent 
documents 1 and 2). 

20 h the opemi sion type d >mo a] xuatus as disclosed in patent document 1 , a cathode 
electrode having light transmit! ance is used, and as an anode electrode, a Cr (chromium} thin 
film having light reflectivity is used, whereby the light generated in the luminescence layer is 
m cc d - ec i cie eleeu de side, and from the cathode octree ic he ; sei out. 
However, since the light reflectance of Cr is not partkularh high, the light generated m the 

25 luminescence layer cannot fee sufficiently reflected to the cathode electrode side. 

In addition, in the top emission type display apparatus as disclosed in patent document 2, 
an electrode layer made from an FIG film is formed directly on a reflection layer made from 
an Ai film. However, the electrical connection between the Al film and the 1TO film is not 
good, and thus it has been difficult to use the reflection layer as the electrode. 

30 Therefore, if a switching device is provided under die reflection layer, establishing a 
connection between the electrode layer and the switching device has been difficult. 

An object of the present invention is to providem o^^e,electe»lim^n€^ence'device 
which can realize a high luminous efficiency, aid a manufacttiring method therefor, as well as 
a display apparatus having such an organic electroluminescence device. 
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Patent document I : Japanese Patent Laid-open Publication No. 2001- S5163 
Patent document 2: Japanese Patent Laid-Open Publication No. 11-329753/1999 

DISCLOSURE Of THE IN VENTION 

One aspect of the present invention provides an organic electroluminescence device, 
comprising; 

v n ano! e electri e co % s t g i i \ coi I + ftin rich is ned on a substrate and 
has light s:lh\ n,d a -e.cmd conductive film which is formed on the first conductive 
film so as to cover the first conductive film and has light transmittance; 
an organic electroluminescence layer which is formed on the anode electrode; and 
a cathode electrode which is formed on the organic electroluminescent ere I as ;h 
transmittance. 

In addition, another aspect of the present invention provides an organic 
electroluminescence device, comprising: 

an anode electrode comprising a first conductive film which is formed on a substrate and 
has light reflectivity, a second conductive film which is formed on the first conductive film 
and has light transmittance, and a third conductive film which is partially formed between the 
first conductive film and the second conductive film and is electrically connected to each of 
the first conductive film and the second conductive film; 

an organic electroluminescence layer which is formed on the anode electrode; and 

a cathode electrode which is formed on the organic electroluminescence layer and has sght 
transmittance. 

v ac dltios still another aspect of the present invention provides an organic 

electroluminescence device, comprising: 
a first conductive film which is formed on a substrate and has Sight reflectivity; 
an insulating hu er which is formed on the first conductive film and has light transmittance: 
an anoue t ^ ^ i . i ncO o 1 ^ i k t _ ^ o < < 

conductive i ving light transi S ce 

mo ,v u i ts.< vi. „\c K -> i^a e s ^ u ». i 

a cathode electrode which is farmed on the organic electrolum escenc* yeranc s lig 

transmittance. 

In addition, still another aspect of the present mvention provides a maiiofacturing method 

0 ^ t 'Urn ; c s si . , 

forming, omasubsirate, aft anode electrode which i or. 1 • <nc c five film having 



;Sp« -A 
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hgpt reflectivity, and a second conductive film which is formed on the first conductive film so 
as to cover the first conductive Sim and has light iransmhtance: 
forming an organic electroluminescence layer on the anode electrode; and 

ngac; i ie electrode tavi lig mn ceo le org; c eiectrokm escenct 

5 layer. 

In addition, still another aspect of the present invention provides a manufacturing method 
forming a switching device on a substrate; 

forming a first insulating layer on the substrate on which the switching device is formed; 
10 forming a first conductive film having light reflectivity on the first insulating laser: 

forming, on the first insulating layer on which the first conductive film is formed, a second 
insulating layer which has a first aperture part above an electrode of the swiu 
comprises a photosensitive resin having light transmlttanee; 
etching the first insulating layer using the second insulating layer as a mask to form a 
15 second aperture part which reaches the electrode of the switching device; 

forming, on the second insulating layer, an anode electrode which is electrically connected 
to the electrode of the switching device through the first aperture part and the second aperture 
part, and comprises a second conductive film having light transmlttanee; 
formh g an ec rode; and 

20 ion iin a < uhode electrode having light trans? ni nance on the organic electroluminescence 
layer. 

According to the present invention, the anode electrode comprises a first conductive film 
which is formed on a substrate and has light reflectivity, and a second conductive film which 
is formed on the first conductive film so as to -cover the first conductive film and has light 

25 bansmittance, whereby the light generated in the organic electroluminescence layer is taken 
out from the cathode electrode side, and thus a high luminous efficiency can be realized 
without involving degradation of the device characteristics. 

In addition, according to the present invention, between the first conductive film and the 
second conductive film, a third conductive film which is electrically connected to each of the 

30 first conductive film and the second conductive film is partially formed, whereby the 

continuity between the first conductive film and me second conductive film is secured, and 
thus holes can he injected from the first conductive film into the organic electroluminescence 
layer. 

In addition, according to the present invention, through the insulating layer having light 
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transmittance, the anode electrode comprising a second conductive film having light 
iii ice is >rmed on the first cc ctive 1 s formed on a subs 
) cans of the < m under the anoc 

generated In the organic electroluminescence layer is taken out from the cathode electrode 
5 side; and thus a high luminous efficiency can be realized without involving degradation of the 
device characteristics. 



8R0 F ASCRIPTION 01 K; RAW I GS 
FIG. 1.A and FIG. 1 B are schematic drawings illustrating the structure of the display 
10 apparatus according to a first embodiment of the present invention; 

FIG. 2 A and FIG. 2B are schematic drawings illustrating one example of the structure of the 
bottom, emission type display apparatus using an organic electroluminescence device; 

FIG 3 A, FIG 3.8, and FIG. 3C are manufacturing step sectional views (first set of two) 
Illustrating the manufacturing method for the display apparatus according to the first 
15 embodiment of the present invention; 

FIG. 4A, FIG. 4B, and FIG 4C are manufacturing step sectional views (second set of two) 
illustrating the manufacturing method for the display apparatus according to the first 
embodiment of the present invention; 

FIG 5 A and FIG. 58 are schematic drawings illustrating the structure of the display 
20 apparatus according c s V v » - 1 > jodnnent < he preset inventic 

FIG. 6A, FIG. 68, FIG 6C. and FIG 6D are manufacturing step sectional views (first set of 
two) illustrating the manufacturing method for the display apparatus accordi . the second 
embodiment of the present invention; 
FIG. 7 A, FIG. 78, and FIG 7C are manufacturing step sectional views (second set of two) 
25 illustrating the munuiaefnring method for the display apparatus according to the second 
1 vention; 

FIG. 8A. FIG. SB, and FIG 8C aie sche i 
d'spas - ati< vi u . > 4 i uc - t U - e^n m ,u on 
FIG 9 is a sectional view illustrating the structure of the display apparatus according to a 
i fourth en > ho< i i nent of the present invention; 

FIG. 10 is a sectional view illustrating the structure of the display apparatus according to a 
filth embodiment of die present invention; 

FIG 11 is a sectional view HiiBtrating one example of .fc-stoctt^'of-the' bottom emission 
type display apparatus using an organic electroluminescence device, and a dun film transistor 

5 



Substitute Specification - Application No. 10/594.603 



as a switching device; 

PIG. 12A. FIG. 128, and FIG !2Caremanufaetoing step sectional views (first set of two) 
illustrating the manufacturing method for the display apparatus according to the fifth 
embodiment of (he present invention; 

FIG 13A, FIG. 13B, and FIG ISC are manufacturing step sectional views (second set of 

•■ i ik - rdrg m die FFh 

embodiment of the present invention; 

■ - 5 a >«. <m ^ i tlJ 1 e s*ruchm % of tm . \ v -wtutdrng w a 

sixth embodiment of the present invention; 

FIG 15 is a graph depicting the characteristic of the display apparatus according to the 
sixth embodiment of the present invention; 

FIG 16 is a sectional v iew u »txal i g the structure of the display apparatus which uses a Cr 
film as the anode electrode; 

FIG 17 A, FIG 178, and FIG 17C are- manufacturing step sectional views (first set of two) 
illustrating the manufacturing method for the display apparatus according to the sixth 
embodiment of the present invention; 

FIG ISA, FIG. 188, and FIG ISC are manufacturing step sectional views (second set of 
two) illustrating the manufacturing method for the display apparatus according to the sixth 
embodiment of the present invention; 

FIG 19 is a sectional view illustrating the structure of the d.s £ iccord ug to a 

seventh embodiment of the present invention; 

FIG 20 A, FIG 2GB, and FIG 20C are manufacturing step sectional views (first set of three) 
illustrating the man 1; i tog i i ved .or the display apparatus according to the seventh 
embodiment of the present invention; 

FIG. 2 1 A. FIG. 2113, and FIG 2IC are manufacturing step sectional views (second set of 
three) illustrating the manufacturing method tor the display apparatus according to the 
seventh embodiment of the present invention; and 

FIG. 22A and FIG 22B are manufacturing step sectional views (third set of three) 
illustrating the manufacturing method for the display apparatus according to the seventh 
embodiment of the present invention. 

BEST MODE FOR CARRYING OUT THE INVENTICfN 
(First embodiment) 

The display apparatus and the manufacturing method therefor according to a first 
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j nc it of the p eser , ive it on wi be described w th i ~tc si ,t to G \ o FIG 4C 
FIG ! A and FIG, IB are schematic drawings illustrating the structure of the display apparatus 
according to the present embodiment; FIG 2 A and FIG 2B are schematic drawings 
illustrating the structure of the bottom emission type display apparatus using an organic 
5 electroluminescence device; and FIG 3 A, FIG 3B ; FIG. 3C, FIG 4A, FIG. 4B, and FIG 4C 
are manufacturing step sectional views illustrating the manufacturing method for the display 

> > s <. i v, _ _ c t ! i u mbnd ! 

* ie structure h >j 1 apparatus according e present embodiment will be 
described with reference to FIG. 1 A and FIG IB. FIG lAis a top view illustrating the 

10 structure of the display apparatus according to the present embodiment, and FIG 1 B is a 
sectional view on the X-X' line in FIG. 1A. 'Die display apparatus according to the present 
embodiment Is a passive matrix type display apparatus having an organic electroluminescence 
device which is formed on an. insulating substrate. 
FIG 1 A and FIG. 1 B show the structure for one pixel, however, actually a plurality of 

.15 pixels are arranged in the shape of a matrix. 

As shown in FIG. 1.8, on an insulating substrate 10 made from a glass substrate, a light 
reflection film 12 made from an A.! film having light reflectivity is formed. On the light 
reflection film 12, a transparent conductive film 14 made from an ITO film having light 
transmittance is formed In the spec . N et . oatio e phrase "have 

20 ght reflectivity t « the ligl e is t y nd is m preferably 

80% or higher. In addition., die phrase "have light transmittance " means that the light 
transmittance is 50% or higher, and is more preferably 80% or higher. Thus, on the 
insulating substrate 10, an anode electrode 16 having the light reflection film 1.2 and the 
transparent conductive film 14 is formed. On the anode electrode 16, an organic 

25 electa s e er 1 8 in whic 1 i n lave] 10k ansportat ye 

- J CCS L !Oi . < I 1 i , 

sequentially laminated is formed. On the organic electroluminescence layer } 8. a cathode 
< ectrode 2 j s ITO laminated ill formec 

II s, o! he i te 1 0, an organic ~ c scence dev he anode 

30 e ectrode 16, f e on; j oluminescence layer 18, and the cathode electrode 20 is 

formed. 

As shows in FIG. 1A, the anode electrode 16, which is extended in a prescribed direction 
(the up and down direction in FIG 1 A), is formed on the insulating substrate 1 0. The 
transparent conductive film 14 is formed so as to be wider than the light reflection film 12. 
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Thereby, the light reflection film 12 is covered by the transparent conductive film 14. The 
ode electrode 20, which is ex iirecti 1 f e ctrod tv 

(the right and left direction in FIG. 1A), is formed on the Insulating substrate 10 on which the 
anode electrode 1 6 is formed. Between these anode electrode 16 and cathode electrode 20. 
5 in the region where both die electrodes intersect each other, the organic electroluminescence 
ye 1 ton ed in the shape 0 eeianc 1 e intersection regk Th 

hxc g vbere e orgai eiecti 1 v\tv v e ^ N ing the above-mentioned 
structure is formed is configured. 

Hie display apparatus according to the present embodiment is chant, v. - 
10 in the organic electroluminescence device, the anode electrode 16 has the light reflection film 
12 having light reflectivity and the transparent conductive film 14 having light transmlttance, 
and the light reflection film 12 is covered by the transparent conductive film 14, 
In the display apparatus according to the present embodiment, electrons are injected from 
e cathode eiec e 20 i ectrolum escei g id 0 ijected 

15 from the transparent conductive film 1 4 in the anode electrode 1 6 into the organic 

electro luminescence layer 18, The injected electrons are transported to the luminescence 
layer by tiie electron transportation layer, and the injected holes are transported, to the 
luminescence layer by the hole transportation layer. The electrons and the holes thus 
transported to the luminescence layer are recombined in the luminescence layer, whereby 
20 luminescence is caused. The light generated in the luminescence layer is reflected to the 
cathode, electrode 20 side by the light reflection film 12, and is taken out from the cathode 
electrode 20 side I a\ ing inch ransmiftance. 

In this way. the display apparatus according to the present embodiment is of top emission 
tyne, in which the existence of the light reflection film 12 allows the light to be taken out 
25 from the cathode electrode 20 side at the side opposite to the insulating substrate 1 0. 

e case where > 1 u s w we« ins ' subsu 
» rv. a , , e^ race device light can be ken 1 t also from the region where 

the any other device is formed. In other words, the luminescence area of the organic 
eiecti escence device will no tedb er devices, il by allow g 

30 li ri k s be calked or example h t ecase where 

substrate on which a switching device, such as a thin Sim transistor, or the like, is formed, the 
org c e e; f > j rioescenee cev ce is foi 1 3 an in erlayer Insi latlng i 1m, the 
luminescence area will not he limited by the switching device, thereby allowing a high 
luminous efficiency to be realized 
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Comrarily to such a top emission type display apparatus according to die present 

sassh wn n FI \ and FIG. 2 s a bottom emissios 
ectio unune^cenee ce^ <.e liiUs» 
view illustrating the structure of the bott »n rnissio ype displa >p s whk uses e 
5 organic electroluminescence device, and FIG 2B is a sectional view on the X-X* line in FIG 
2A. FIG. 2A and FIG. 2B show the structure for one pixel, however, actually a plurality of 
pixels are arranged in the shape of a. matrix. 

As shown in FIG 2 A and FIG. 2B, on an insulating substrate 100 made from a glass 
substrate, a transparent anode electrode 102 made from an ITO film is formed. On the anode 
10 electrode 102, an organic electroluminescence layer 104 in which a hole transportation layer, 
a luminescence layer, and an electron transportation layer are sequentially laminated! is 
formed. On the organic electroluminescence layer 104, a cathode electrode 106 made from 
an A! film, an Mg-Ag alloy film, or the like, is formed. Tiuv «n the s - 

the organic electroluminescence device having the anode electrode 102, the organic 
15 electro niaesce 1 ei 04 m ec o k ^ectrode 106 is formed. 

In tlie bottom emission type display apparatus as shown in FIG. 2A and FIG. 2B, the light 
generated in the organic electroluminescence layer 104 is taken out from the insulating 
substrate 1 00 side. Therefore, in the case where, between the insulating substrate 1 0 and the 
organic electroluminescence device, any other device, such as a switching device, or the like, 
20 is formed, the luminescence area of the organic electroluminescence device is limited by the 
any other device, which makes it difficult to realize a high luminous efficiency as with the 
display apparatus according to the present embodiment 

In addition, in 'lie d?spia> apparatus according to the present embodiment, the i 
reileuion film 12 .-aside from an A! film in the anode electrode 1 6 is covered by the 
25 trar v\ c it conci ive film 14 made from an ITO film such that any portion of the surface 
thereof is not left bared. Thereby, in patterning die ITO film in the manufacturing step, the 

^ wi 1 U !\i ou 1 s i <n v i v' l 

other words, for patterning the ITO film, an alkaline developing solution is used, and thus 
when the surface of the Al film is exposed, and bom the Al film and the ITO film are exposed 
30 to tire developing solution, the battery effect may cause the Al film to be corroded. In the 

t c", conductive film 14 
i s d so as to cover the hgl etleetion film 12 made from an U 
film, and thus corrosion of the light refection film 12 due to such a battery effect is 
prevented. 
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In addition, between the light reflection film 12 made from an Al film and the transparent 
conduc ilm 14 mde from an ITO film, whis seat or the like 

the time of application of the driving voltage to the organic -electroluminescence device. 
Such whiskers can be a cause for short-circuiting between the electrodes, However, in the 
5 display apparatus according to the present embodiment, the transparent conductive film 14 
made - I !.m is formed so as to cover the lig efiea n 12 mad horn an Al 
film, and thus short-circuiting between the anode electrode 16 and cathod electrode 20 due to 
whisk* w f fn d oth j can be prevenie< 

The AI film has an reflectance higher than that of the Cr film which has been 

10 conventionally used, and thus it is suitable for use as the light reflection film in the organic 
electrolununesceu.ee device. On the other hand, in the case where an Al film is used as the 
light reflection film, the above-mentioned problem is presented. In the display apparatus 
according to the present embodiment, an ITO film is formed so as to cover the AI film, 
whereby a luminous efficiency higher than that which has been conventionally obtained can 

is »e realize i ems of corrosion, short-circuiting between the etectnxfo,-tpd the 

like. 

-Further, the organic electroluminescence- layer 18 is formed on the transparent conductive 
film 14 made from an ITO film, as in the conventional organic electroluminescence device. 
Therefore, as the organic electroluminescence layer 18, the < . a i minescence layei 
20 of the same material and structure as those of the organic electroluminescence layer in the 
< om « tion i on: : el ct olt mmescence device can be used as it is, for constituting a top 
emission type displax apparatus having a high luminous efficiency. 

Next, the manuiacn ring method for the display apparatus according to the present 
embodiment will be described with reference to FIG. 3A, FIG. 3B, FIG 3C, FIG 4A, FIG 4B, 
25 and FIG 4C. 

rstly, on the s rate 10 made from a glass substrate, an Al film 22 with a film 

thickness of for example, 150 nra is formed by, for example, the sputtering method (see FIG 
3A). 

Then, by photolithography and etching, the AI film 22 is patterned to a prescribed geometry. 
30 Thus, on the insulating substrate 10, the light reflection film 12 made from the Al film 22 is 
formed (see FIG. 3B). 

Then,, on ihe insulating substrate 10 on which the light reflection film 12 is formed, an ITO 
film 24 with a film thickness of 70 nm, for example. Is formed by, for example, the sputtering 
method (see FIG 3C). 
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Then, by photolithography and etching, the ITO film 24 is patterned to a prescribed 
geometrj At this time, the ITO film 24 is patterned to s s & size covering the 
iiglu ^ film 12, such rhat any poihon of surface cl me light reflection film 12 is 

not left bared. Thus, the transparent conductive film 14 made from the ITO film 24 is 
5 formed (see FIG 4A). While the ITO film 24 is patterned, the surface of the light reflection 
film 12 made from the A! film 22 under the ITO film 24 will not he exposed, and thus 
corrosion of the light reflection film 12 clue to the battery effect can be prevented. 

Then, on the insulating substrate 1 0 on which the anode electrode 1 6 having the light 
reflection film 12 and the transparent conductive film 14 is formed, a 2-TNATA (4,4 , ,4"-tris 
10 (2maphthyIphenyIaiTvino)tTiphenyl amine) film with a film thickness of for example, 40 any 
an a-NPD(N,N f -dinapM^ film with a film 

thickness of, fos example, 1 0 am; an Aky (tris(8 hydroxyqu no oat tluminum) film with a 
fi i 0 in or example, doped v c z>. t 3 e \ i >u«t 

h6 v. ^ of fox 

15 example 20 nm; and an ! - mess r example, 0.5 ran are 

sequentially formed by the vacuum deposition method, for example, through a vapor 
deposition mask which has apertures of a prescribed size. 

Thus, the organic electroluminescence layer 18 having the hole injection layer made from a 
2-TNATA film; the hole transportation layer made from an a-NPD film; the luminescence 
20 layer made from an Alq 3 film doped with i(npa)py; the electron transportation layer made 

from an Alq 3 film; and the electron injection layer made from an Li F film is formed (see FIG 
4B). 

fhem on the insulating substrate 10 on which the organic electroluminescence layer 18 is 
funned an A n with a film t uss of, for example, 10 nm and an ITO film with a film 
25 thickness of for example, 30 nrn are sequentially formed by the vacuum deposition method 
and the sputtering method, for example, through a mask which has apertures of a prescribed 
1 1 \ ITO laminate c s 
Thus, the cathode electrode 20 made from the AS./ITO laminated film is formed (see FIG 
4C). 

30 Thus, the display apparatus as shown in FIG, 1 A and FIG 1 B is manufactured. 

In this way, according to the present embodiment, in the display apparatus in which the 
organic electroluminescence device is used, the anode electrode 16 has the light reflection 
fi m 12 ry, and the transparent conductive tuna 14 having Ighf 

transmittance, ami thus a top emission type display apparatus having a high luminous 



efficiency can be realized. 

In addition, the light reflection film 12 is covered by the transparent conductive film 14, 
and thus degradation of the device characteristics due to corrosion of the light reflection film 
12 and whiskers which would otherwise be generated between the light reflection film 12 and 
5 the transparent conductive film 14 can be suppressed. 

t - 1 le organic z& e 8 lee m the transp 

c • ^ f \ ( ale c electroluminescence c« ius as. the 

organic electroluminescence layer 18, the organic electroluminescence layer of the same 
aieri i con re as those of the organic electroluminesee e laye t i 

10 organic electroluminescence device can be used as it is. 

< V o id , u wo. . t 

1 md he manufacturing method therefor according to a second 
embodiment of the present invention will be described with reference to FIG. 5 A to FIG; 7C. 

15 F I G 5 A and FIG SB are schematic drawings illustrating the structure of the display apparatus 
according to the present embodiment; and FIG 6A, FIG 68, FIG. 6C> FIG. 6D, FIG. 7A, FIG. 
7B, and FIG ?C arc manufacturing step sectional views illustrating the manufacturing method 
for the display apparatus according to the present embodiment, for the same components as 
those of the display apparatus and the manufacturing method therefor according to the first 

20 embodiment as shown in FIG 1 A, FIG I B FIG 3 A, FIG. 3B, FIG. 3C, FIG. 4A. FIG 4B, and 
FIG 4C, the same signs are provided, and explanation is omitted or simplified. 

As with the display apparatus according to the first embodiment, the display apparatus 
according to the present embodiment is a passive matrix type display apparatus having an 
organic electroluminescence device formed on the insulating substrate, and the basic 

25 configuration thereof is the same as that of the display apparatus according to the first 

embodiment 1 splay ap ins according o the presort embodiment i different from 
the display apparatus according to the first embodiment in that the continuity between the 
light reflection film 12 and the transparent conductive film 14 is secured, and holes can be 
ap v t m" n ' ,2 

30 i -> ' the stn ure ol ^ > . is according to i present embodiment w 
described with reference to FIG 5 A and FIG S B. FIG 5 A is a top view illustrating the 
structure o - cut, and FIG 5B is a 

sectional view on the X-X' line in FIG. 5A. FIG 5A and FIG SB show the structure for one 
1 i \e . how c\ ei a. i ality of pixels are arranged is the shape of a matrix. 

12 
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As shown In FIG SB, on. an insulating substrate 1.0 made from a glass substrate, a light 
reflection film 12 made from an Ai film hi g _^ dlectivity is formed. On the 

i ! "" - <' ' - , " if r 2 - 1 ^ ti 1 O !< I •>( X i v 1 "! 

Mo (molybdenum) film having light reflectivity is formed. On the light reflection film 12 an 
5 c v iv i ; s t v d 1 luui v ii^i k i J Uv. - 

^ s u v 1 p 7 t.e i > " > i w ^ i i i t ^ v The 

intervening film 30 is electrically connected to each of the light reflection film 12 and the 
transparent conductive film \4, and with this .intervening film 30, the electrical connection 
i v 5 i tivefiln 14 and the light reflection film 12 is improved, 

10 resulting in the continuity between both being secured. Thus, on the insulating substrate 1 0. 
an anode electrode 32 having the light reflection film 12, the transparent conductive film 14, 
<u c he r^nriTt. f r 1i or improving the electrical connection between both is formed. 
On the 'to- , >«v32, an organic electroluminescence layer 1 8 in which a hole injection 
layer, a hole transportation layer, a luminescence layer, an electron transportation layer, and 

15 an electron injection layer are sequentially laminated is formed. On the organic 

electroluminescence layer 18, a cathode electrode 20 made from an A1/1TO laminated film 
having light transmittaace is formed. Thus, on the Insulating substrate 1 0, the organic 
electroluminescence device having the anode electrode 32, the organic electroluminescence 
layer 1 8 and the cathode electrode 20 is formed. 

20 As shown in FIG 5A, the anode electrode 32, which is extended in a prescribed direction 
(the up and down direction in FIG: 5 A), is formed on the insulating substrate i 0. The 
interve m z n 50 is formed in the shape of a frame on the peripheral edge portion of the 
light reflection film 12. The transparent conductive film 14 is formed so as to be wider than 
thelight reflection film 12 on which the intervening film 30 is formed. Thereby, the light 

25 reflection film 12 on which the intervening film 30 is formed is covered by the transparent 

conductive film 14, The cathode electrode 20, which is extended in a direction orthogonal to 
the anode electrod 16 (the rig ind left dh cti i i FIG. 5 A), is formed on * isulath 
substrate 1 0 on which the anode electrode 16 is formed. Between these anode electrode 32 
and cathode electrode 20, in the region where both the electrodes intersect each other, the 

30 organic electroluminescence layer 18 is formed in the shape of a rectangle wider than the 
intersection region. Thus, the pixel region where the organic electroluminescence device 
ha vine the ; . . is formed is configured. 

The display apparatus according to the present embodiment is characterized mainly in that, 
in the organic electroluminescence device, the anode electrode 32 has the light reflection film 

13 



Sijbst pscifj s > > v. No. 10/5 



portion of 1 - ily connected to each of the light 

reflection ! ~ m 1 1 nd the tra isparem co 14 which rmed on the ! gm 

5 film 14 having light transmittance that is formed on the light reflection him 12 on the 

peripheral edge portion of which the intervening film 30 is formed, and the light reflection 
Sim 12 is covered by the transparent conductive film 14. 

The As film and the ITO film have no good electrical connection therebetween, and thus m 
the dispUo apparatus according to the first embodiment, a si ' y ma> 

10 sammm . , c . \ c vgat reflet ^ i fo ~ i i . i V i a m x im s s 
conductive film 14 made from an ITO film in the anode electrode 16. 

In the display apparatus according to the present embodiment the peripheral edge portion 
of the anode electrode 32 has an Al/Mo/ITO structure. Therefore, the intervening film 30 
made from an Mo Aim that is electrically connected to each of the A! film and the ITO film 

15 improves the electrical connection between the light reflection film 12 made from an AI film 
and the transparent conductive film 14 made from an ITO film, to secure the continuity 
between both. Therefore, holes can be injected from the light reflection film 1 2 into the 
organic electroluminescence layer 1 8. In addition, the intervening film 30 is formed on the 
peripheral edge portion of the light reflection .film 12, and thus owing to the light reflection 

20 film 12, which is higher in reflectance than the intervening film 30, the light which has beer; 
generated in the luminescence layer in the organic electroluminescence layer 18 can be 
iuiikiemh relive re to the cathode electrode 20 side. 
In addition, the transparent conductive film 14 is formed so as to cover the light reflection 
i k. ' ^ n w mil a 'h a i i ^ c is 

25 In the display apparatus according to the first embodiment, corrosion of the light reflection 
film 12 can be prevented, In adciiti s >rl-circuit between the anode el erode 32 and the 
cathode electrode 20 due to whiskers which would otherwise be generated between the light 
reflection film 12 and the transparent conductive film 14 by heat, or the like, at the time of 
application of the d \ ing voltage can be pre\ cured. In addition, as the organic 

30 Ucu m 'me * he <^ > i ^ ^e o v niki < m 

organic el c cec i used .vtis. 

g 3 od for the dispi ; rding he pre sen 

embodiment will be described with reference to FIG, 6A, FIG. 68, FIG. 6C, FIG. 6D, FIG 7 A, 
FIG 7B, and FIG, 7C. 
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Firstly, on the insulating substrate 1 0 made from a glass substrate, an Al film 22 with a film 
thickness of, for example, 1 50 nm is formed by, for example, the sputtering method. 

Then, ont Urn 22, an Mo fi'ir ^4 with a c e Onmis 

f md b for example, the sp i e 1 d (see FK 6A) 
5 Tiieo oi toe Mo fm " 4 - „c- ,s 1 >- - >m co^ms. 

m t rhere e sy using es m 36, a portion ol 

6 is s t v he region where a portion of the A! film 22 is to be left 

) |"Oi , J' i\UO .o! ± f . Oksv 'M c t s 1 , it 

'uii t j i \ i 1 - r i i ki i . rewgton 

10 where a portion of the Mo film 34 is to be left for formation of the intervening film 30 Is 
thicker, while the dim thickness of the portion other than the pertpbe , \ i\i o 1,. 
resist film 36 that covers the region where the Mo film 34 is to be removed and the Al film 22 
is to be left is thinner (see FIG. 6B). 
The setting of the film thickness of the above-mentioned resist film 36 at a thicker or 

15 thinner value can be performed by adjusting the amount of exposure by means of, for example, 
a mask for use in photolithography. Specifically, for example, the portion of the mask for 
use in photolithography that exposes the portion of the resist, film 36 that covers the region 
where the Mo film 34 is to be left for formation of the intervening film 30 is provided with 
ordinary apertures, while the portion of the mask that exposes the portion of the resist film 36 

20 that covers the region where the Mo film 34 is to be removed and the Al film 22. is to be left is 
provided with sliodke upon ares. When such a mask is used to expose the resist film 36, the 
exposure of the portion of the resist film 36 that covers the region where the Mo film 34 is to 
be removed and the Al film 22 is to be left is rendered insufficient, as compared to that of the 
portion oi the e ii e fi n >5 that covers the region for later formation of the intervening film 

25 30. hi this \ s v \; s l esis ( i d beret being 

partial y vas v\ less of the resist film 36 can be varied, 

i\.l i 1 ^ I ? N t ^ d C - ^ ^ 

and by, for example, wet etching, the unnecessary Al film 22 and Mo film 34 which are 
outside the region for later formation of the anode electrode 32 are removed (see FIG 6C). 
30 For wet etching, an etching solution produced by mixing, for example, phosphoric acid, nitric 

Then, by carrying ut hing treatment, for example, the resist film 36 is etche ; ickto 
remove the portion thinner in film thickness of the resist film 36 that covers the region where 
the Mo film 34 is to be removed and the Al film 22 is to be left for formation of an aperture 

15 
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pan 38 In the resist film. 36. On the other hand, the portion thicker in film thickness of the 
resist film 36 that covers the region for later formation of the intervening film 30 is left (see 
PIG. 60). 

Then, by usirsg the resist film 36 in which the .-aperture part 38 has been formed as a mask, 
5 an xami etc y ( i i i , s \v exp e leb i i the 

aperture part 38 is removed. For wet etching, an etching solution produced by mixing, for 

■> s i icid c ac id water can be used as 

the unnecessary Mo ilhn 34 and Ai film 22 have been removed in FIG 6C. 
Then, the resist film 36 which has been used as the mask is removed, 
10 Thus, the light reflection film 12 made from the Ai film 32, and the intervening film 30 
Made' from the Mo film 34 which has been formed on the peripheral edge portion of hie light 
reflection film 12 is formed (see FIG 7A). 

Jvn or - , w ag substrate 10 on which the light reflection film 12 and the 
intervening film 30 are formed, an ITO film 24 with a film thickness of for example, 70 nm is 
15 formed by, for example, the sputtering method (see FIG. 7B). 

Them by photolithography and etching, the ITO film 24 is patterned to a prescribed 
geometry. At this time, the ITO film 24 is patterned to a geometry and size covering the 
light refection film 12, such that any portion of the surface of the light reflection film 12 on 
the peripheral edge portion of which the intervening film 30 is formed is not left bared, 
.20' Thus, the transparent conductive film 14 made from the ITO film 24 is formed (see FIG. 7C). 
1 ! vw.mc!, \v t > , c< the m panic electroluminescence layer 18 and the cathode eiecrrode 
'20 v *esjpectiveiy, by the same steps as those in the lanufacti g m< I for the displa> 
apparatus according to she first embodiment as shown in FIG. 4B and FIG. 4C, the display 
apparatus according to the present embodiment as shown in FIG 5A and FIG. SB is 
25 manufactured. 

In this way, according to t! c presen enibodimt - s 
<> „ v es es v es is^ i ux vu ^ i i g s an 

lil- g g ct c the transparent < tive film 14 h g iigl 

transmittanee, and thus a top emission type display apparatus having a high luminous 
30 efficiency can be realized. 

In addition, the light reflection film 12 is covered by the transparent conductive film 1 4. 
and thus degradation, of the device characteristics due to corrosion of the light reflection film 
12 and whiskers which would otherwise be generated betweer tl urn i 2 and 

the transparent conductive film 14 can be suppressed. 

16 
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Further, on the peripheral edge portion of the light reflection film 12 s the intervening film 
30 which is electrically connected to each of the light reflection film 12 and the transparent 
conductive iiira 14 which is formed on the . ght reflection fUm 12 is formed for .-'.erring the 
continuity between both, and thus holes can be injected from the light reflection film 12 into 
5 the organic electroluminescence layer 18. 

■ eiet layer 18 is formed on the transparent 

conductive film 14 as in the conventional organic electroluminescence device, and thus as the 

i v - ' * . v-v.. c %e; 18, the organic electroluminescence layer of the same 
material and structure as those of the organic electroluminescence layer in the conventional 
10 organic electroluminescence device can be used as it is. 

(Third embodiment) 

The display apparatus ami the manufacturing method therefor according to a third 
embodiment of the present invention will be described with reference to FIG SA, FIG 8B V 
IS and FIG SC. FIG SA, FIG 8B, and FIG. 8C are schematic drawings illustrating the structure 
of the display apparatus according to the present embodiment. For the same components' -as 
those of the display apparatus according to the first and second embodiments as shown in FIG 
1 A and FIG, 1 8; and FIG 5A and FIG 5B, respectively, the same signs are provided, and 
explanation is omitted or simplified. 
20 The display apparatus according to the present embodiment is a pas- t i> % - ■ - 

ifn- s.-'rt < \ which the org d on me 

nsuiatim; ;s uec as a top emission part where the light, generated in the 

luminescence layer in the organic electroluminescence layer is taken out from the cathode 
el ode side w ! ^ apos e to the insulating ite, an ) able- side e i 

25 whe _v ie elec ence layet 

is taken oi c , h sides, e., the cadi let ectrode side and the msu < n s saate side 
^ n - ! v. ] . ( g to he nmsem cm mdanent 

will be described with reference to FIG 8A, FIG SB, and FIG 8C. FIG 8A is a top view 
illustrating the structure of the display apparatus according to the present embodiment; FIG 
30 SB is a sectional view on the X-X f line in FIG 8A, and FIG 8C is a sectional view on the Y~Y' 
line in FIG 8A. FIG SA, FIG SB, and FIG 8C snow the structure for one pixel, however, 
actually a plurality of pixels are arranged in the shape of a matrix. 

As shown in. FIG. 8A, on an Insulating substrate 10 made from a glass substrate, a 
transparent conductive film 14, an organic electroluminescence layer IS, end a cathode 
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electa ide 2C are formed as in the c is > r apf ira uss - - c< rding to the first and second 
embodiments. The pixel region where the transparent conductive film 14 and the cathode 
electrode 20 intersect with each other is divided into two regions substantially equal in area 
by the boundary orthogonal to the direction in which the transparent conductive film 14 
5 xtei i n on one side of - i * top « sion part 4 whi 

reflection film 12 is formed under the transparent -conductive film 14, and an anode electrode 
32 having the light, reflection .film 12 and the transparent conductive film 14 is formed is 
provided. In the region on the other side of the boundary, a double-side emission part 44 In 
which the light reflection film 12 is not formed, and an anode electrode 42 made from the 
10 transparent conductive film 14 is formed is provided. 

The top emission part 40 has a sectional structure as shown in FIG. 8B, 'Hie sectional 
-Structure as show, in FIG. SB has the same sectional structure as that of the display apparatus 
according to the second embodiment. In other words, on the insulating substrate 10, the 
light reflection film 12 made from an At film having light reflectivity is formed. On the 
15 peripheral c ? el 1 t < - ill i N inte eningfiln *0 made from an 

Mo film having light r< fteeth ity is formed. On the light reflection film 12 on the peripheral 
edge portion of which the intervening film 30 is formed, the transparent conductive film 14 
i «Oc i i i < I la shnu mi <mrm u ,s 

u v i v, a ^ u i ^ in vo vtt vv. 

20 film 1 4, and with tins intervening film 30, the electrical connection between the transparent 
conductive Sim 14 and the light reflection film 12 is improved, resulting in the continuity 
between "both being secured. Thus, on the insulating substrate 10, the anode electrode 32 
which has the light reflection film 12, the transparent conductive film 14, and the intervening 
film 30 for improving the electrical a snnec don between both is formed. On the anode 
25 electrode 32, an organic electroluminescence layer 18 in which a hole injection layer, a hole 
» , i uscence layer, an electron transport : ioi ' o er. and an el 
mm que.! !y laminate srmed 1 e orga c electa um isescenee 
a>ei 18, eatlmde e tetrode _> made IT m an \l lO anmmtcc s u n, ijg light 

~ \ ' o nt -s ih ' " t r 1 p e , s i > xnt 10 fh„ 

SO organic electroluminescence device having the anode electrode 32 which has the light 

c on film 2, the organic e c yer 18 md he c thode ek rode 20 

*^ ned n the top emission part 40 the i - neseen 

layer 18 is reflected to the cathode electrode 20 side by the light reflection film 1 2. and is 
taken out from the cathode electrode 20 side having light transmittance. 

18 
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he do ik i part 44 has _ ^ ure as shown in FIG 8C, In other 

words, on \ insulating substrate 10, the anode electrode 42 made from the transparent 

> \ I mtch is shared with the mo ■ i ne< ' iliUthe top 

emission part 40, n the d i emission part 44, the light reflection Sim 12 is nor forme L 
5 v 0, Ok -vsparent cone ^ s directly formed On 

v < "> v 0' * m - 2 0 e ga tic e + n , scence layer 1 8 v j the U 

emission part 40 is formed. On the organic electroluminescence layer 1 8, the cathode 

o^ i al u i tii t i 4 i -.ifij 1 * I uti <^ 

Thus, on the insulating substrate I0 in the double-side emission part 44, the organic 
10 electroluminescence device having the anode electrode 42, the organic electroluminescence 
layer 1 8, and the cathode electrode 20 is formed. In the double-side emission part 44, die 
light reflection film 12 is not formed, am t 

electroluminescence layer 18 is taken out from both sides, I.e., the cathode electrode 20 side 
and the insulating substrate 10 side. 

15 In this way, by providing the region where the 'light reflection film 12 is formed and the 
egion wi'K , t on ~ lm 1 2 is not formed, in the same pixel in other words, by 

partially forming the light reflection film 12 in the luminescence region where the transparent 
conductive film 14 which is shared by the anode electrodes 32 and 42. and the cathode 
t >de 2 ei each othet > - ssio ype region and the double 5 s emissio 

20 type region may be provided in the same pixel 

In the present embodiment, the top emission part 40 and the double-side emission part 44 
are provided with substantially the same geometry, however, the geometry of each of the 
emission pans 40 and 44 is not limited to this. By ade< \ he 

light reflection font 12 which is partially formed in the same pixel, the geometry of each of 

25 i v , ' s n i n (.c t ni > 1 ma; i\ c * ip t 

application, the function, or the like, for the display apparatus, the luminescence 
v i v sue ess, can be se desire* ones. 

in addition, in the present embodiment, the same anode e'cv f 
apparatus according to the second embodiment has been used in the top emission part 40. 

30 however, the same an de elect ode 16 as ha f p sg to the first 

embodiment, in which the intervening trim 30 is not fanned, may be used in the top emission 

In addition, in the present embodiment, the light reflection film 12 is partially formed in the 
same pixel, however, for a plurality of pixels arranged in the shape of a matrix, pixels in 

19 
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which the light reflection film 12 is formed, and pixels in which the light reflection film 12 is 
not formed may he separately provided for causing the top emis; i< n :\ pt pixels .aid the 
double-side emission type pixels to coexist. 

5 (Fourth embodiment) 

icdi { us a e facturing method therefo according to a burth 

embodiment of the present invention will he described with reference to FIG 9, FIG, 9 is a 

in < . -\ f w - a medisplas apparatus according o > .s. 

embodiment. Per the same components as those of the display apparatus and the 
10 manufacturing method therefor according to the first embodiment as shown in FIG. 1 A and 
FIG IB; FIG. 3 A, FIG. 3B, and FIG. 3C; and FIG 4A, FIG 4B, and FIG. 4C, the same signs 
are provided, and explanation is omitted or simplified. 

'The display appar ta?<io n he it emh 2 v. ^ 1 i 1 \ <r Int 

in the display apparatus according to the first embodiment, smooth irregularities are formed 

15 O * K - .\ " I n0 I i s - 1 . 

In other words, as shown in FIG. 9, smooth irregularities are formed on the surface of an 
I I s I made from a glass substrate. On the insulating t sstratc 10 on the 
surface of which smooth irregularities are formed, an anode electrode 16 having a light 
reflection film 12 and a transparent conductive film 14, an organic electro luminescence layer 
20 1 8, and a cathode electrode 20 are formed as in the display apparatus according to the first 
embodiment. 

In die dns •> N a ,:co ding to the present embodiment, owing to the smooth 
irregularities formed on the surface of the insulating substrate 10, the areas of the anode 
v. u . 1 v\ the « y . . e ev i. „ escenct layer 18, and the cathode electrode 20 which 
25 are formed on the insulating substrate 10 are larger, as compared to the case where these are 
ormes n the ins < e l with a lat sui i e on w i« i rej lar es e sot formed 

Thereby, the luminous efficiency can he ferther improved 

As the method for forming r sgulai tie; or t s surface i le nsoh ng s it tte 10, the 
method as < cm can be used, 

30 For example, hy using a solution of sulfuric acid or the like, for etching the surface of the 
i . I s eg i n be directly formed on the surface of tl 1 

substrate 10, 

Akeraath ely, after cosm [ st ate 10 with a resin, or the like, the light 

exposure method is used lor forming a prescribed pattern made from the resin, or the tike, on 

20 



the insulating substrate 1 0, whereby irregularities based on whether the resin, or the like, is 
given or not may he formed on the surface of the insulating substrate 1 0. 

After forming smooth irregularities on the surface of the insulating substrate 1 0 by using 
the technique as mentioned above, the display apparatus according to the present embodiment 
5 can! ruiacture y the ne steps tho em he mat ^ ing et od b the a piaj 
appa s accord! ic first embodiment as >wi i FTC 3Ato G. 3< nd FIG 4Ato 
FIG 4C. 

In this way, according to the present embodiment smooth irregularities are formed on the 
surface of the insulating substrate 10 on which the organic electroluminescence device is 
10 formed, which can farther improve the luminous efficiency. 

The present embodiment has been explained with respect to the case where, in the display 
apparatus according to the first embodiment, smooth irregularities are formed on the surface 
of the mv , e 1 0, howe\ er, also for the display apparatuses according to the 

second and third embodiments, smooth irregularities may he formed on the surface of the 
15 insulating substrate 1 0 in the same manner as described above for further improving the 
luminous efficiency. 

(Fifth embodiment) 

i he disniav a oi , .aU s am. the n >icc thuefor according t ■ a ifth 

20 embodiment of the present invention will be described with reference to FIG. 10 to FIG. 1 3C. 
. ! * > ^ • s v . iew ye Lie structure of the d is p . - n ug to the 

present embodiment; FIG. 11 is a sectional view illustrating one example of the structure of 
thebottoi s m type display app atus whic ises a thi i >. Ho s chiug 
device together with the organic electroluminescence device; and FIG. 1 2A, FIG 12B, and 
25 FIG 12C; and FIG. 1 3 A, FIG. 13B, and FIG 1 3C are manufacturing step sectional views 
illustrating the manufacturing method for the display apparatus according to the present 
embodiment. For the same components as those of the display apparatus and the 
manufacturing nethod therefor according to the second embodiment as si own in FIG 5 \ to 
FIG 7C, the same signs are provided, and explanation is omitted or simplified. 
30 he i ^ p i a« ^ (. k a iG ^ ^ ^ i dm. 

transistor as a switching device together with, the same organic electroluminescence device as 
that m the display apparatus according to the second embodiment, and is an active matrix type 
display apparatus which, with this thin film transistor, controls the driving voltage to be 
ap^ uxG is ~ ( see device Herembeio* t t c - 

21 



apparatus according to the present embodiment will be described with reference to FIG. 10. 
FIG, JO shows the stme^re for one pixel, however, actually a plurality of pixels are arranged 
in the shape of a matrix. 

< to an insul te >, made from a gla.ss suostr.re ■< mi er la} er 46 n ibe from a 

5 silicon oxide film is formed. On the bailer layer 46, a channel layer 48 made from a 

polysiltcon Him is formed. On the channel layer 48. a gate electrode 52 is formed through a 
gate insulating film 50 made from a silicon oxide film. In the channel layer 48 on both sides 
of the gate electrode 52, a source region 54 and a drain region 56 are formed, respectively. 
Thus, on the insulating substrate 10, a thin film transistor which has the gate electrode 52, and 
10 the source region 54 and the drain region 56 which are formed in the channel layer 48, tor 
condoling the driving voltage to be applied to the organic electroluminescence device, is 
s .1 c 

i interlaye 

insulating film 58 is formed, On the interlayer insulating film 58, a source electrode 62 

15 which is connected to the source region 54 through a contact hole 60, and a drain electrode 66 
which is connected to the drain region 56 through a contact hole 64 are formed, respectively. 

On the interlayer insulating film 58 on which the source electrode 62 and the drain 
electrode 66 are formed, an interlayer insulating film 68 is formed, In the interlayer 
insulating film 68, a contact hole 70 which reaches the source electrode 62 is formed. 

20 t 1 i n nwhch be >.oi}<xi ho e 70 in V t v 

reilecti im 12 made on in A Im ha\ g iigl tel ect brmed in the n x 

including the contact hole 70. On the peripheral edge portion of the j v ' v > m film 12, 
an intervening film 30 made from an Mo film having light reflectivity is formed. On the 
light reflection film 12 on the peripheral edge portion of which the intervening film 30 is 

25 formed, a transparent conductive film 14 made from an 1.1 0 film ha\ sag Sight moismittance is 
formed. Tim ntoo ectricalb connected tern c ion filn 

12 and the transparent conductive film 14, and with this intervening dim 30, foe electrical 
connection between the transparent conductive film 14 and the light reflection film 1.2 is 
improved, resulting in the couth % - e r-eing secured Thus m use y< 

30 ins electrode 32 having the Iigl reflectio 

conductive film 1 4, and the intervening film 30 for securing the continuity between both is 
formed. The anode electrode 32 is electrically connected io the source electrode 62 o f the 
thin film transistor through die contact hole 70 which is formed in the interlayer insulating 
film 68. 

22 
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On the anode electrode 32, an organic electroluminescence layer 18 in which a hole 
injection layer, a hole transportation layer, a luminescence layer, an electron transportation 
id an elect m njection layer ere seque d s fo med On the organic 

electroluminescence layer 1 8, a cathode electrode 20 made from an Ai/ITO laminated film 
5 ng light ti tance is -1 Hius, on the interlays suia n 68 the organic 

1 cc j t i esc evice h _ nOe c d 2 eicctroi ounce 

layer 18, and the cathode electrode 20 is formed. 

The display apparatus according to the present embodiment is of top emission type, in 
which the existence of the light reflection film 12 allows the light to be taken out from the 
JO cathode electrode 20 side at the side opposite to the insulating substrate 10. Therefore, the 
thin film transistor formed above the insulating substrate 10 will not limit the luminescence 
area, thereby allo wing a high luminous efficiency to be realized. 

Coiitrarily to such a top emission type display apparatus according to the present 
embodiment, the display apparatus as shown in FIG. 11 is a bottom emission type display 
15 apparatus which uses a thin film transistor as a switching device together with an organic 
electroluminescence device. FIG. 1 1 shows the structure for one pixel however, actually a 
plurality of pixels are arranged in the shape of a matrix. 

As shown in FIG 11, on an insulating substrate 100 made from a glass substrate, a buffer 
layer 1 Oi rmecl On the 1 t s < 1 \x is formed. On the 

20 channel layer 1 1 0, a gate electrode 1 14 is formed through a gate insulating film 112. In the 
channel layer 110 on both sides of the gate electrode 114, a source region 1 16 and a drain 
region 118 are formed, respectively. Thus, on the insulating substrate 1 00, a thin film 
transistor having the gate electrode 114, and the source region 116 and the drain region 1 1 8 
wh e ft e< t e channel layer 110 is formed 
25 C s c \ i v i <- i s i 

■ > ..tting film 120 is formed. On the interlayer insul v 2 x a source electrode 124 
which is connected to the source region 1 16 through a contact hole 122, and a drain electrode 
128 which is connected to the drain region 118 through a contact hole 1 26 are formed, 
respectively. 

30 On the interlayer insulating film 1 20 on which the source electrode 124 and the drain 
electrode 128 are formed, an interlayer insulating film 130 is formed. In the interlayer 
insulating film 130, a contact hole 132 which reaches the source electrode 124 is formed. 

On the interlayer insulating film 130 in which the contact hole 132 is formed, the organic 
elect* ©luminescence device having a transparent anode eiecirode 102 made from an J TO film, 
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an organic electroluminescence layer 104, and a cathode electrode 106 made from an Al film, 
an Mg-Ag alloy fi Lm, or the like, is formed in the region including the contact hole 1 32. The 
anode electrode 102 is electrically connected to the source electrode 124 of the thin film 
transistor through the contact hole 132 which is formed in the interlayer insulating film 130. 
5 In the bottom emission type display apparatus as shown in FIG. 1 1 , the light generated, in 
the organ!* el tn e cenee ye 4 is en from the insi n si jstrate 5 s t 
■ c * ' ti^iotor formed between the insulating substrate 1 0 and the organic 

electroluminescence device limits the luminescence area of the organic electroluminescence 
device, and thus it is difficult to realize a high luminous efficiency as with the display 

10 apparatus according to the present embodiment. 

In addition, the display apparatus according to the present embodiment has the anode 
electrode 32 of the same structure as that in the display apparatus according to the second 
embodiment, and thus with the intervening film 30, the electrical connection between the light 
reflection film 12 made from an Al film and the transparent conductive film 14 made from an 

15 FTO film is improved, resulting in the continuity between both being secured. Thereby, 
hole - < an be njec eel from the ig it reflection film 32 which is electrically connected to the 
source electrode 62 of the thin film transistor, into the organic electroluminescence layer 1 8, 
In addition, the transparent conductive film 14 is formed so as to cover the light reflection 
film 2o 'my- phei edge p on of due le intern ig n 30 is formed, and thus 

20 corrosion of the light reflection film 12 can be prevented. In addition, a short-circuit 

between the anode electrode 32 and the cathode electrode 20 due to whiskers which would 
otherwise be generated between the light reflection film 12 and the transparent conductive 
film 14 by heat, or die like, at the time of application of the diving voltage can be prevented. 
In addition, as the organic electroluminescence layer 18, the organic electroluminescence 

25 layer of the same material and structure as those of the organic electroluminescence layer in 
the conventional organic electroluminescence device can be used as it is. 

Next, the nuumfacturing method for the display apparatus according to the present 
en diment wiH tx described with refei ice to FIG 12A I G 12B and FIG 12C and FIG. 
1 3 A, FIG. 13B,andFIG 13C. 

30 Firstly, on the insulating substrate 10 made from, a glass substrate, the buffer layer 46 made 
from a silicon oxide film with a film thickness of, fi>r example, 300 nm is formed by, for 
example, the CVD method. 

Then, on t , s > 

Is formed by, for example, the CVD method. In place of the polysilicon film, an amorphous 
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silicon film may be formed, and by the laser anneal method, or the like, the amorphous silicon 
"rim ma\ >ecr\s (.--film. 

Then. b> photohthograph} and dr\ etching, the poiysilicon film is patterned for formation 
of the channel layer 48 made from a poiysilicon film «see FIG 1 2 A). 
5 I hen, or. me rufiev layer 46 on winch the channel Lp-er 48 $s formed, a silicon oxide film 
s ess of, foi pie, 1 Q( rmed b\ \ nethod 

Then, by, for example, the sputtering method, an AINd (alumi >d>nuum } 

with a film thickness of for example, 300 mn Is formed. 

Then, b\ ^ivu, and <.' . m„ . dne smcou oxide inn and so -GNd film are 

10 patterned for formation of the gate insulating film 50 made from a silicon oxide film and the 
gate electrode 52 made from an AINd film on the channel layer 48. 

> v v ^ _ i ^ by the ion inj >a metl for ex e 
phosphorous ions are ion-injected for formation of the source region 54 and the drain region 
56 in the channel layer 48 on both sides of the gate electrode 52, respectively. 
15 Thus, on the s ng suhsti 1 h hn i tnsistor having the g ; elec >de 52 
and the source region 54 and the drain region 56 which are formed in the channel layer 48 is 
formed (see FIG. 128). 

Then, on the insulating substrate 10 on which the thin film transistor is formed, the 
interiayer insulating film 58 made from a silicon nitride film with a film thickness of* for 
20 s >le the CVD method. 

Idem b> photmidiography and dry etching, the contact hole 60 which reaches the source 
region 54 and the contact hole 64 which teaches the drain region 56 are formed in the 
terkr s 1 58. respec vely {see FIG. 12C). 

Then, by, for example, the sputtering method, a Ti (titanium)/ Ai/Ti film with a film 
25 s ) G e ] i i 1 t - i \ i i i 

58 in which the contact holes 60 aim 64 are formed. 

it ■< > > i ty, ip-> are 0 \ o n imp m™ , 7 f* - ^ m m< > m mn , 
the source electrode 62 and the drain electrode 66 made from a Ti/Ai/Ti film, respectively (see 
FIG. OA). 

30 Them by, for example, the CVD method, the interiayer insulating film 68 made from a 

photosensitive resin with a film thickness of tor example, 3.0 pm is formed on the interiayer 
insulating film 58 on which the source electrode 62 and the drain electrode 66 are formed. 

Then, hy lithography, the contact hole 70 which reaches the source electrode 62 is formed 
in the interiayer insulating film 68 (see FIG 13B). 
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ie com ct hole 70 is forme 5 he it ode 
)de 32 which is con - >. contact hole 70. the 

nic eleeti s< ayer 18, and the cathode elect! ode 20 aie termed by the torn- 

steps as those in the manufacturing method for the display apparatus according to the second 
5 embodiment (see FIG. 1 3 C }. 

Th« s he ! »p a] pparatus aeco j ng to the present em x> shown n FIG. 30 is 

manufactured. 

in this way, according to the present embodiment, in the active matrix type display 
mmmtmi-n . co luminescence device is used, the anode electrode 32 has 

10 the light reflect • • k s. > k v and ihs m.sparem eond tive film t'4 
having light trail smi nance, and thus a top emission type display apparatus having a high 
luminous efficiency can be realized, without undergoing any limitation by the thin film 
transistor formed under the organic electroluminescence device. 
In addition, the light reflection film 12 is covered by the transparent conductive film. 14, 

15 and thus degradation of the device characteristics due to corrosion of the light reflection film 
12 and whiskers which would otherwise be generated between the light reflection film 12 and 
the transparent conductive film 14 can be suppressed. 

eflection film 2 he ntervening film 
30 'which is ek-etri.aily connected to each of the light reflection film 12 and the transparent 
20 conductive film 14 which is formed on the light reflection film 1 2 is formed for securing the 
continuity between both, and thus holes can be injected from the light reflection film 12 
winch n eh ct i , oonrec'cd to the source electrode 62 of the thin film transistor, into the 
organic electroluminescence layer 18. 

In addition, the organic electroluminescence layer 1 8 is formed on the transparent 
25 conductive film 14 as in the conventional organic- electrok esc ce device, and thus as the 
organic electroluminescence layer 18, the organic electroluminescence layer of the same 
material and structure as those of the organic electroluminescence layer in the conventional 
organic e 1 enc cc used as it i 

In the present eirmoulnicup on the internum: insuktmg htm Pre m.me organic 
30 electroluminescence device as that in the display apparatus according to the second 

c v t ^ v on h ame orgs ! cede ce as that in the 

sp * 3 s < 5 ^odiment ma; ee * rmed In the ease 

where, as in the display apparatus according to the first embodiment, the intervening film 30 
snot v - - s t r v % 2 and thi >aren c t i ' 

26 
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preferable that, by not embedding the light reflection .film 12 into the contact hole 70 which 
reaches the source electrode 62, or the like, the transparent conductive film 14 is directly 
connected to the source electrode 62, 

i c is be disp yap ding to the th emhodimen in which 

5 me > )t i _ m < ^ me : ^ o f m, me 'te ' : s, t me >>, smooth 

irregularities may be formed on the surface of the interlayer insulating film 68 for formation 
omhe vK.t ■.' c, > ! - kv > J i " l'U the . i s i v osi on winch the 

smooth irregularities are formed. 

10 (Sixth embodiment) 

The display apparatus and the manufacturing method therefor according to a sixth 
embodiment of the present invention will he described with reference to FIG 14 to FIG. 180. 

l( < v lew illustrating the structure of the display apparatus according to the 

p one * - 1 e::t:TK I i 5 se display apparatus 

15 according to die present embodiment; FIG, 16 is a sectional view illustrating the structure of 
the display apparatus which uses a.Cr film as the anode electrode; and FIG 17A, FIG. ITS, 
and FIG 17C; and FIG. 18 A, FIG. 18B, and FIG 18C are manufacturing step sectional views 
illustrating the manufacturing method for the display apparatus according to the present 
embodiment. For the same components as those in the display apparatus and the 

20 manufacturing efor act s embodimen is shown in FIG, 1 A and 

FIG: IB; FIG. 3 A, FIG. 3B, and FIG 3C; and FIG 4A, FIG. 48, and FIG 4C the same signs 

t. ^ 1 v v. i Si iphfivt 

As in the display apparatus according to the first embodiment the display apparatus 
according to the present embodiment is a passive matrix type display apparatus having an 
25 organic dlectrdlumineseenee device formed on the insulating substrate, and the basic 
configuration thereof is the same as thai of the display apparatus according to the first 
embodiment. T paratus accord esen di.ment is dirfere i 

the display apparatus according to the first embodiment in that, on the light reflection film, an 
anode electrode made from a transparent conductive film is formed through the insulating 
30 layer having light transmhttance. 

Ft sti) the structure of the c to the >resent emb >di rem wj ! >c 

described with reference to FIG. 1 4. FIG 1 4 shows the structure for one pixel, however, 
actually a plurality of pixels are arranged in the shape of a matrix. 

\s shown in FIG 14, o, an insula ae t ight 

2? 
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reflection film 72 made from an Al film having light reflectivity is fornied, A light reflection 

fo KM % t " v t > i e x e 

film 72 may be formed ovs f >urfa< . * ! 2 pixels re 

u ; ngec ( the ght reflect i m 72, an insulating layer 74 made from a photosensitive 
5 hm \ '11 1 cm s r( \m, mo >; t\e ei v „ 1 v 1 k^v 

for he ■ >u it ig ayer ? 4. ^ act} resin, o example, 3 used e msu 5 nglayei 74 is 
formed so as to ce\ tht it reflet i so I eave an> rtion he surface 

1 >\ n 72 bare 

Ok the insulating layer 74, an anode electrode 76 made from a transparent conductive film 
10 1 . . ceis formed. Oa the anode electrode 76, an organic 

electroluminescence layer 18 in which a hole injection layer, a hole transportation layer, a 
amines ence I aye? $n elec n 1 tra sspori oi 1 t> n. aid an i.e. \ sum ection layei are 
-c - $c fi bh v i ere : ,s formed. On the organic electroluminescence layer 18, a cathode 
electrode 20 in which an Al film formed with a thin film thickness and having light 
15 'Hansmittance. an -m film formed with a thin film thickness and having light trairsmitlance, a 
transparent conductive film made from an ITO film having light transmittal^ are 

. , is formed. Thus, on the insulating substrate 10, the organic 
electroluminescence device having the anode electrode 76. the organic electroluminescence 
layer 18, and the cathode electrode 20 is formed through the light reflection film 72 and the 
20 insulating layer 74. 

ding to the present embodiment, electrons are injected from 
the cathod e „ v 1 . h . o.?t eiecirolummescence layer 18, and holes are injected 
from the anode ek ctrocie 76 into the organic electroiuminescence layer 1 8. The injected 
electrons are transported to the luminescence layer by the electron transportation layer, and 

25 the injected holes are transported to the luminescence layer by the hole Transportation layer. 
The electrons and holes thus transported to die luminescence layer are recombined in the 
luminescence layer, whereby luminescence is caused. The light genen ted in the 
luminescence layer is emitted to the anode electrode 76 sice and the cathode electrode 20 side. 
The light emitted to the anode electrode 76 side is reflected to the cathode electrode 20 side 

40 by the light reflection film 72 through the insulating layer 74 having light transmhtanoe, and 
is f ken o it 1 on he at^odo electrode 20 s de ; 

- - yer 74 the anode electrode 70. and the org seence layer 1 8 

The light emitted to die cathode electrode 20 side is taken out iforn the cathode electrode 20 
side having light Irasismittanee as it is. Thus, the light generated in the luminescence layer is 
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taken out from th g gbt trans nuance 

ei iboc iment is of top emissio i 
type, in which the existence of the light reflection film 72 which is formed under the anode 
electrode 76 made from a transparent coa&ect&e Sim through the insulating layer 74 allows 
5 \ i nths e 20 side side opposite to the 

isuiatii 1 1 e, as in the disj T l e 

ci ii v w C5 \ 1 1 o ..rioi u< \ M !C i e s .h . ; e I 

and the organic electroluminescence device, light can be taken out also from the region where 
the any other device is formed. In other words, the luminescence area of the organic 
10 electroluminescence device will not be limited fey other devices, thereby allowing a high 
luminous efficiency to fee realized, 

t ac e where unde* tb Stub 5 reflection «r"i ^ e < 

the light reflection film 72 m i\ be ■ - 

where the anode electrode 76 and the cathode electrode 20 overlap each other. By thus 
.1.5 forming the light reflection film 72 so as to he wider, it can be suppressed that the 

luminescence of the organic electroluminescence device affects the characn sties of ot ie 
devices, 

The film thickness of the insulating layer 74 having light transmittance that is formed 
between the anode electrode 76 w hs ght r< echo; film 72 is preferably set ai a value of 1 
20 pm or more. This is because, if tlie film thickness of the insulating layer 74 is set at a value 
of less than 1 una there is a possibility that a light redaction dee to die effect of interference 
of light h c iused in the insulating layer 74, and thus a sufficient luminous efficiency cannot 
be obtained. 

Fit 5 is g fot e iratus according to the present embodiment and a 

25 display apparatus, using an anode electrode made from a Cr film as shown in FIG. 1 6 that 
1 ( a dv. ) i Lu "O i - v „ 

) c electroluminescence ia> t g i s to compare the characteristics 

of both the , - in the graph as sh< n FIG 1 5 represents the 

current densro of die carmm injected into the organic electroluminescence layer, and the 
30 oni v \ < f mh 

shown in FIG 15, the plot as given with black d . c tes the result of measurement fo the 
display apparatus according to the present embodiment, while the plot as given with whim 
dots indicates the result of measurement for the display apparatus using the anode electrode 
made from a Cr film as shewn in FIG, 16. 



I- w r , 1 Mia film 

thickness of 100 ran was used as the light .reflection film 72; an aery! resin layer with a film 

s " > t i is <. s v \ { 1 ^ I 1 i. o 

of 70 xsm was used as the anode electrode 76. In addition, as the organic 
5 dectroiumhjcsceree layer 1 ?k thai in which a hole injection Imer made from a Z-TNATA film 
w i i - mc^o KCn v t ( o i a^e rracx ; n an a APD film v,,th a 

fil i 1 ck ics 10 ni i hi ies« enee «rr made from a 1 c m w ; film thu ess 
of 30 ran that is doped with a small amount of t(npa)py; an electron transportation layer made 
from an Aiq 3 film with a film thickness of 20 am; and an electron injection layer made from 

10 an LiF film with a film thickness of 0.5 nm are sequentially laminated was used. In addition, 
as the cathode electrode 20, that in which an AJ film with a film thickness of 1.5 run; an Ag 
film with a. film thickness of 15 nm; andaalTO film with a film thickness of 35 nm are 
sequent a Is mm te 1 w - used 
The display apparatus as shown in FIG 16 that was compared with the display apparatus 

15 according to the present embodiment, about the characteristic is a top emission type display 
apparatus which uses a Cr film as the anode electrode. As shown in the figure, on the 

made from a glass substrate, an anode electrode 1 34 made from a Cr 
film is formed. On the anode electrode 134, an organic electroluminescence layer 1 04 is 
formed. On tlx uganse ck\ uit.c^cenee - 04 a cathode electrode "« .10 

20 1 \ l\. o - Men v. -j Nfate 100, the anode electrode 134 is directly formed* and: 
that a Cr film is used as the anode electrode 134, the materials and structures of the organic 
electroluminescence layer 104 and the cathode electrode 1 06 were the same as those of the 
org he electro el < 1 t t 1 c c o i he dko pparatns 

.^v l. 0 o r .e n>i it ^ i s c,s compared about the characteristic. 

25 As can be seen from the graph as shown in FIG. 1 5. at the same current injection density, 
the display apparatus according to the present embodiment gave a brightness approximately 
twice as high as thai obtained with the display apparatus which uses a Cr film as die anode 
electrode 1 34 as shown in FIG 16. Therefore, according to the display apparatus according 
iieiA U . \; oh d "t u O! n n <r »he e 

30 electrode 76 made from a transparent conductive film through the insulating layer 74 having 
light transmittance, it can be said that me luminous efficiency can be effectively improved, as 
compared to that in the case where a Cr film is merely used as the anode electrode. 

In addition, as in the display apparatus according fa fbe JSntantaiim^ in the display 
apparatus according to the present, embodiment, the organic electroluminescence layer 18 is 

30 
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formed on the anode electrode 76 made fioni a transparent conductive film as in the 

ore as the organic 

electroluminescence layer 1 8, the organic electroluminescence layer of the same materia! and 

s t' J I s \t t v (> v t cue i hi 

5 electroluminescence device can be used as it is to constitute a top emission type display 

apparatus ha\ i 3 us efficiency 

i >! si s according to the pres 2 x>c ent, the ^ ating 

asei 7- nrc At vs Voe c aroc v ~< - de - 1 ■> . v *. i\o*llm 

and the light reflection film 72 made from aaAl film, and the light reflection film 72 is 
10 covered by the insulating layer 74 such that any portion of the surface thereof is not left, bared. 

1 teteioie s,a ,< . . - saratus according to the first embodiment corrosion of the light 

reflection film 72 made from an A! film due to the battery effect in patterning the ITO film m 

the manufacturing step can be prevented. 
Further, between the light reflection film 72 made from an A! film and the anode electrode 
15 76 made from a transparent conductive film, fee insulating layer 74 is formed. Therefore, 

unlike the case where the anode electrode in which the ITO film is directly formed on the Al. 

film is used, whiskers which may cause a short-circuit between the electrodes will aoi be 

generated by heat, or the like, at the time of application of the driving voltage to the organic 

electroluminescence device. 
20 Next, the manufacturing method for the display apparatus according to the present 

embodiment will be described with reference to FIG. 17A, FIG. 17B, and FIG 17C; and FIG. 

ISA, FIG 18B,andFIG 18C. 
Firstly, 015 da e 10 made from a glass substrate, an A! film with a film 

thickness of, for example, ISO am is formed by, for example, the sputtering method. As 
.25 required, b> ph.' <toisda . . c u , c > I etching., the Al film may be patterned for each pixel to a 

prescribe c \ nay be o t n I * r nth 

substrate 10 that beco res the disp > region where the pixels are arranged. 'Thus, on the 
( . the ight reflection film 72 made from an Al film is formed (see FIG. 

17 A). 

30 Then, the light reflection film 72 is coated with, for example, an aery! photosensitive resin 
by, for example, the spin coating method. Then, the applied photosensitive resin is exposed 
using a prescribed mask, followed by developing the exposed photosensitive resin with the 
use of a prescribed developing solution. Thus, fee, insulating, layer 74 made from a 
photosensitive resin with a film thickness of for example, 3.0 ym is formed; by- 
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photolithography see FIG i 7 B v Hereit idng k 1 rm d so as to cover the 

gal e^e^.n "L \ ~2 >i c> xV! \ ea\eon\ Win h*ms 1 le^L n il n 

72 bared. 

r r e: v _ 1 ^ m~ o v * ~^ o> •>! sOie o 

5 re i s j i i . u s, ;tn a kml rev^ ->h vc nd < i 

the gfrly Oat s ace. the gam 1 t ! _ ee device t ibe irmec 

ic he insulating Sa w ITO fi 8 cknes )r example, 7 

mn is formed by, for example, the sputtering method (see FIG. 17C). 

ie ph hograph id etc g O film 78 >atte ed a prescribed 
10 geometry. Thus, on the insulating layer 74, the anode electrode 76 made from the ITO film 
78 is formed (see FIG 1 8 A). While the ITO jS1.ro 78 is patterned, the li ght reflection film 72 
made from an Ai film is covered by the insulating layer 74, and the surface thereof will not he 
exposed. Therefore, corrosion of the light reflection film 72 due to the battery effect can be 
prevented. 

15 Then, on the insulating layer 74 on which the anode electrode 76 is formed, a 2-THATA 
fil.ro with a film thickness of, for example, 140 nm; an oNPD film with a film thickness of, 
for example, 1 0 nm; an Alqa film doped with, for example, a small amount of t(npa)py with a 
film thickness of, for example, 30 nm; an Alqj film with a film thickness of for example, 20 
nd an 1 1 % i , i - ckhc^ o> c\v.r,\. 5 1 e oceue muted b\ 

20 for exam| e, the vacuum deposit x meth< through a vapor de sition nask which has 
apertures of a prescribed size. 

I ms, i n the a ode e ecirode 76, the organic electroluminescence layer 18 having a hole 
injection layer made from a 2-TNATAfrlm; a hole transportation layer made from an a-NP'D 
turn; , a/or made from an Alq3 film doped with t(opa)py; an electron 

25 transportation save ade frs ■* fil and an ei ecu \ etiOi er mad i an Li? 
fnm are formed (sec HG 18B). 

t he org ectroluminescc 8 with a fun 1 f, ft 

example, 1.5 nm; an Ag film with a film thickness of for example, 15 .urn; and an ITO film 
with a film thickness of tor example, 35 nm are sequentially formed by, for example, the 
30 vacuum deposition method and the sputtering method through a mask which has apertures of 
a prescribed geometry, for formation of an Al/Ag/XTO laminated film. 

Thus, the cathode electrode 20 made from the A Ag laminated film 1$ formed (see FIG 
18C), 

Thus, the display apparatus as shown in FIG. 14 is manufactured. 
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In this way, according to the present embodiment, in fee display apparatus using the 

' v < tj ' v '< ' V i I ' ^ i 1 

r i i ie ek e 76 made i ran luc si 5 t 

insulal ig layer 74 having i nittance, and thi p emission type disj apparatus 

5 having a high luminous efficiency can be realized. 

t ! e light 'reflect film 72 is covered by the layer 74. and thus 

ilion oft) v ac cs due to the corrosion, or th« ke of? 

reflection film 72 can be suppressed. 

In addition, the organic electroluminescence layer 18 is formed on the anode electrode 76 
10 made hen „ ;uctlve film as in the con*>j - , - v. 

device, and thus as the organic electroluminescence layer 18, the organic electroluminescence 

^ <> t i v . , . o oj c n i i uc w r 

the conventional organic electroluminescence device can be used as It is, 

Also in the display apparatus according to fee present embodiment, by providing the region 
1 5 where the light reflection film 72 is formed and the region where the light reileetion film 72 is 
not formed, in the same pixel, in other words, by partially forming the light reflection film 72 
in the luminescence region where the anode electrode 76 and the cathode electrode 20 overlap 
each other, the top emission type region and the double- side emission type region may be 
provided in the same pixel, as in the display apparatus according to the third embodiment. 
20 a u u s ) d j tne fourth embodiment, smooth 

irregularities may be formed on the surface of the instil - « ate 10 for formation of the 

light reflection film 72, the insulating layer 74, and the organic electroluminescence device on 
the insulating substrate 1 0 on which the smooth irregularities are formed. Or, on the surface 
of the insulating layer 74, smooth irregularities may be formed for formation of the organic 
25 c > i i <,v 1 v t 1 v 5 g e ■, i he smo et ities 

formed Vs in the c paratus accord ! sent, the mooth 

irregularities formed on the surface of the insulating substrate 10 or the insulating layer 74 
nu < 1 e a v. en S md the 

cathode electrode 20, as compared to that in the case where they are formed on the insulating 
30 substrate 1 0 the surface of which is flat and not provided with irregularities, which can further 
improve the luminous efficiency. 



(Seventh embodiment) 

ie display at us : m en g n od > a ^ 5 
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x>d ento f esent aventlon v t ) ( ! 10 22B 

FI< i 19 is a seetioi a! \ lew ilk o the 

present embodiment, and FIG. 20A to FIG 22B ire manufact : g step sectional views 
i cs the manufacturing n 1 for the display apparatus according to the present 
5 embodiment. For the same components as those oi the di spia> app mans and the 

h embodiments as show n HO 
10 and FIG 12Ato FIG 14; and FIG l?Aio FIG 18C, respectively, the same signs are 
S > - , and " . 1 i v ' i , - s ■fined 

1 c 1 - rp tus according to the ' * J ment is an active matrix type display 
10 apparatus which is provided with the same organic electroluminescence device as that in the 
display apparatus according to the sixth embodiment, and a thin film transistor as a switching 
■Ac\ see a- at aa <-. -g .;. a:\vr uus according to the fifth embodiment, and with this thin film 

\ >Uage to be applied to the organic electroluminescence device. 
Hereinbelow, the structure of the display apparatus according to the present embodiment will 
15 be ik v had w ih n France to FIG. 19. FIG. 19 shows the structure for one pixel however, 
actually a plurality of pixels are arranged in the shape of a matrix. 

On an insulating substrate 10 made from a glass substrate, as in the display apparatus 
according to the fifth embodiment, a thin film transistor which, through s buffer layer 46 
made from a silicon oxide film, has a gate electrode 52, and a source region 54 and a drain 
20 region 56 u hich at e formed in a channel layer 48, and which controls the driving voltage to 
be applied to the organic electron; ninescence device is forn ed 

On the insulating substrate 10 on which the thin film transistor is formed, an interlayer 
insulating film 58 is formed. On the interlayer insulating film 58, a source electrode 62 
which is connected to the source region 54 through a contact hole 60, and a drain electrode 66 
25 which is connected to the drain region 56 through a contact hole 64 are formed, respectively. 
On the Interlayer insulating film 58 on which the source electrode 62 and the drain 
cxeaxh . > ' v me 

On the interlayer insulating film 80, a light reflection film 72 made from an Ai film having 
light reflectivity is formed. In the light reflection film 72, an aperture pan 82 which exposes 
30 the region of the interlayer insulating film 80 that is above the thin film transistor is formed. 
The aperture part 82 which is formed in the light reflection film 72 need not always he that 
which exposes the region of the interlayer insulating film 80 where the thin film transistor is 
formed, but may be that which exposes at least the region of the interlayer insulating film 80 
that is above the source electrode 62. The light reflection film 72 in which such an ape u 
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p c v 52 is i ^e 4 l ?ned fbi eac g dded with a pres< a-oriet ) 

or may be formed over the entire surface of the display region in which the pixels are 
arranged. 

On the light reflection film 72 and the inierfayer insulating film 80 which is exposed from 
5 the a] 3 v i isi t s g i j from a photos five res i 

si! S (. i ! t v ) t ^ ! 

layer 74, an aeryi resin, lor example, is used. The insulating layer 74 is formed so as to 
cover the light reflection film 72, so as not to leave any portion of the surface of the light 
reflection film 72 bared. 

10 In the 5 m n c \ er 7 \ and h i Uei aver insulating film 80, a contact hole 70 which 
reaches the source electrode 62 is formed. 
O e insuk tyer 74 in which the contact hole 70 is formed, an anode electrode 76 
.eel a , e f v, ( \; i - 'i T r n s <. . e 5 mo meo nth? 

region including the contact hole 70. The anode electrode 76 is electrically connected to the 

15 source electrode 62 of the thin film transistor through the contact hole 70 which is formed in 
the insulating layer 74 and the mteriayer insulating film 80, 

On the anode electrode 76, as organic electroluminescence layer 18 in which a hole 
injection layer, a hole transportation layer, a luminescence layer, an electron transportation 
layer, and an electron injection layer are sequentially laminated is formed. On the organic 

20 eiectroinn 2sce eelaye 8, a cath >. e trode 20 in which a si film formed with a thin 
illm thk cing lig nt an Ag film formed with a thin film thickness 

and having tight transroittanee, a transparent conductive film made from an IXO film haying 
light trans- irtaiwe ere ^. . ^ ... -\ ^ < ! 

72, the organic electroluminescence device having the anode electrode 76, the organic 

25 ec nescenee krv 18 ec ode eiec ode 20 s orated hrough the insulating 

Fne display apparatus according to the pr sent er sdiment is of top emissioi pe i 
v» e existence of the lie efl lot ni 72 wh si tec ! 1 ode t 
76 made from a transparent conductive film through the insisting layer 74 having light 
30 transmittance allows the light to be taken out front the cathode electrode 20 side at the side 
opposite to the ins; lating si hstrate 1 0. Therefore, the luminescence area will not be limited 
by the thin film transistor formed above the insulating substrate 10, thereby allowing a high 
luminous efficiency to be realized. 
In addition, in the display apparatus according to the present embodiment, the aperture pan 
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82 which exposes at least the region of the interlayer insulating film 80 that is above the 
source electrode 62 is formed in die light reflection film 72, and the anode electrode 76 made 
from a transparent conductive film is directly electrically connected to the source electrode 62 
' >ugh the contact loie 70 Ihere > wifhou massing through a conductive film whic is 
5 difficult to secure the electrical connection to the anode electrode 76, holes can he injected 
\ he light re i 1 1 i whit electric cu > the source ; 

ethi i 1 1 t e < t j eel runeseence er 18 n addition, the 

it < v < )C 7 ^( aS l\c* e -e e ^ , .'^ oomos'onof 

the light reflection turn 72 can be prevented. In addition, as the organic electroluminescence 
10 layer 1 8, the organic electroluminescence layer of the same material and structure as those of 
the organic electroluminescence layer in the conventional organic electroluminescence device 
can he used as it is. 

hi the case where the light reflection film 72 which is provided with a prescribed geometry 
is to be formed for each pixel it is preferable that the light reflection film 72 is formed so as 
15 to be wider than the luminescence region where the anode electrode 76 and the cathode 
electrode 20 overlap each other. By thus forming fee light reflection film 72 so as to be 
widen it can be suppressed that the luminescence of the organic electroluminescence device 
affects the characteristics of the thin film transistor. 

Next, she j lod for the display apparatus according to the present 

20 embodiment will be lescribect with o FIG ^ ^ . — I 

Firstly, as in the manufacturing method for the display apparatus according to the fifth 
emboaimen ; sb wn in FIG I2A to FIG. 12C, and FIG 13 A, on the insulating substrate 10, 
the components up to the thin film transistor, the source electrode 62 and the drain electrode 
66 are formed (see FIG 20A). 
25 vt > + o v\t v v ^ ~> i „ 1 1 * i . i p ^ 1 1 eh the 

source electrode 62 and drain electrode 66 are formed, the interlayer insulating film 80 made 
rom i si eon ovidt denial i film i i e - r evamjne, >0i n s fo nedtsceFK 
20B). As the interlayer insulating film 80, an inorganic insulating film, such as a silicon 
nitride t i - c i oxide Shiver an in - rs mad< from a resin can be 

30 used. 

Then, on the interlayer insulating film 80. an Ai turn 84 with a film thickness of for 
example, 150 nm is formed by. for example, the spattering method. 

1 ten, >\ ; \ the A! film 84 is patterned to a prescribed geometry for format? ( n 

the aperture pan 82 which exposes at least the region of the interlayer insulating film 80 that 
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is above the source electrode 62, in trie At film 84. The A! film 84 may be patterned such 
thatape^ ! or m ^ *v e~m iw 

the display region hi which the pixels are arranged. Thus, the light reflection film 72 made 
from the AI film 84 is formed (see FIG 21 A). FIG 21 A shows the ease where die aperture 
5 <S„ J ses the region e ink nsuiati m 80 thai is above he thin film 

transistor is formed in the light reflection film 72. 

kp ! J va i i "2 i ,i \ m .Unexposed 

from the aperture part 82, a photosensitive resin is applied by. for example, the spin coating 
method » atio aj ^ i aver 86 (see FIG. 2 IB). 

10 s ffsnj'K s u s r layer 86 with a prescribed mask, the photosensitive 

resin las \b < i - is bee exposed is developed with a prescribed developing solution for 
formation of the aperture part 88 that exposes the region of the interiayer insulating iihrn 80 
that is above the source electrode 62. in the photosensitive resin layer 86. Thus, by 
photolithography, the insulating layer 74 made from the photosensitive resin layer 86 having 

15 light traiisoiittance in which the aperture part 88 has been formed is formed (see FIG. 2 1C). 
Herein, the insulating layer 74 is formed so as to cover the light reflection film 72, so as not to 
leave any portion of the surface of the light reflection film 72 bared. 

Then, by, for example, dry etching, an aperture part 90 which reaches the source electrode 
62 is formed in the inter layer insulating film 80, us i iht a . 0 ser 74 in which the 

20 aperture part 88 has been formed, as a mask. 

Thus, the contact hole 70 which is produced by connection bets ee 
which has been formed in the interiayer insulating film 80 and the aperture pari 88 which has 
been formed in the insulating layer 74 is formed (see FIG. 22A). For the contact hole 70, it 
is preferao e thai 1 se si ze of the aperture part 82 in fee light reflection film 72; the size of the 

25 aperti re part 88 c he as fating > ei 7 1; t ne etching conditions, and the like, be previously 
sm as > dei o prevent th d. This is 

F t 1 e i i - ^ i 1 2 v i i v *- fo t X. 

anode electrode 76 winch is subsequently formed is contacted with the light reflection film 72. 
resulting i a parasitic capacitance h 0 formed between nt vim' leads m degradation of 

30 fee device characteristics, and thus such a parasitic capacitance should be avoided. 

In this way, in the i d for the d according o the pre nit 

embodiment, the insulating layer 74 is formed with a photosensitive resin, and the insulating 
layer 74 is also used as a mask In etching the interiayer insulating film 80, and thus the 
components up to the contact hole 70 can be formed with a smaller number of manufacturing 
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steps, the ms\ ating layer 74, an inorganic insulating i i i i 1 nsmittance, 
such -as as icono i <. ate * 'ho i ke. cai be used Ir i -1 <■ ease, » additioj ^ ne 
manufacturing step of for ! i s ! 2 5 

the manufacturing step of forming a resist film for use as an etching mask for formation of the 
5 coAiul " ! i at i ^ e - i i e i i S i e 

? i ^ t~ x -t i ^ u i. v i o ca ep Cv v e'i I e ru^ vr » 

t c i c is compare case whei er 74 i 

formed with a photosensitive resin. 
Then, on the insulating film 74 in which the contact hole 70 is formed, the anode electrode 
10 76 which is connected to the source electrode 62 through the contact hole 70, the organic 
electroluminescence layer 18, and the cathode electrode 20 are formed, as in the 
manufacturing method for the display apparatus according to the sixth embodiment (see FIG. 
22B). 

Thus, the display apparatus according to the present embodiment as shown in FKx 19 is 
15 manufactured. 

In this way, according to the present embodiment, in the display apparatus using the 
. Atn n t neseence device* the light reflection film 72 having light reflectivity is 
formed under the anode electrode 76 made from a transparent conductive film through the 

. Tar tus 

20 having a high luminous efficiency can he realized, without undergoing any limitation by the 
thin film transistor formed under the organic electroluminescence device. 

n ads. the is refle film 72 is c c ' i ! ■. 1 w T 4 i is 

degradation of the device characteristics due to the corrosion, or the like, of the light 
reflection film 72 can be suppressed. 

25 f ~ „ . v „ \ v jC " Lp S Lv , a? I u x v <, u <Or tJe 

from a transparent conductive film as in the conventional organic electroluminescence device, 
and thus as the organic eiectrolurn esee cc aver 1.8. the srgan c e cc ro amine cei vi. layei oi 
the same natc structure a those of the oi - c ice aye? i he 

conventional organic electroluminescence device can be used as it is. 

30 

(Variant embodiment) 

The present m\ entio i is not imited it t s e t above, and a \ ariet} 

of modifications are possible. 

For example, in the embodiments as described above, the case where a glass substrate is 
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used as the ins e 0 iias been described, however the ins e 10 is 

t limited to the glass substrate. For example, a resin film of polycarbonate, polyethylene 
terephthalate, or the like. ma> be used as the insulating substrate 1 0. B> using a resin film as 
the insulating substrate 1 0, a flexible display apparatus having flexibility can be realized. In 
5 addition, in the case where only the top emission type display apparatus is to be configured, 
„ \ > • \ >e th c ght transmit lance, as the glas 

substrate, or the like. However, as in the display apparatus according to the third 
embodiment, in the case where a top emission part 40 and a double-side emission pan 44 axe 
to be provided on the same substrate, it is required that a subsi iteha i s nice 

10 be used as the insulating substrate 10. 

In addition, in the embodiments as described above, the case where an intervening film 30 
is formed on the peripheral edge portion of the light reflection film 12 has been described, 
however, the intervening film 30 need not always be formed on the peripheral edge portion of 
the light reflection film 12, but it may be partially formed on a prescribed region of the light 

.15 reflection film 12. 

In addition, in the embodiments as described above, the case w here an Al film is used as 
the light reflection films 12 and 72 for reflecting the light generated in the luminescence layer 
in the organic electroluminescence layer 18 to the cathode electrode 20 side has been 
described oweve the gh .ejection -films 12 and 72 is not limited to the AS film. As the 

20 light reflection films 1 2 and 72, a conductive film having light reflectivity, made from, : fm 
example, Ag, Nd (neodymium), Si (silicon), 11, W (tungsten), Cu (copper), Nb (niobium), Ta 
(tantalum), C (carbon), or an alloy including at least any one of these as a main component, as 
well as A! or an alloy including Al as a main component can be used. 

In addition, in the embodiments as described above, the case where an Mo film is used as 

25 the intervening film 30 for improving the electrical connection between the light reflection 
film 12 made from an Al film and he transparent conductive film 1 made f s O film 
to secure the continuity between both has been described, bur the intervening film 30 is not 

si^ he Mo e interve 1 i ' ^ i m made 

high-meting point metal, such as W, Ta, Ti, Or, or an ahoy including at least any one of these 

30 as a main component, as well as Mo or an alloy including Mo as a main component, can be 
used. 

In addition, in the embodiments as described above, the case where an IT'O film is used as 
v 'ui , o\ c a m 14 \w\v - moan > no 1? m the anode 

electrode "hi have been described, however, the transparent conductive him 14 and the anode 
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electrode 76 are not limited to the WO Mm, As the transparent conductive film 14, a 
conductive film having light transmittance, such as an IZO (indium oxide doped with zinc) 
film, a ZnO (zinc oxide) film, or the like., as well as the ITO film, can be used, 
in addition, in the embodiments as described above, the case where, as the organic 
5 electroluminescence layer 1 8, that in which a hole injection layer made fiom a 2-TNATA film; 
i ^ r , i <. i i e i ^ i r hP j i i -c v ^n ! 

Akp film doped with t(npa)py: an electron transportation layer made from an Alq 3 film; and 
an electron injection layer made from an UP film arc so. :\ * scd v.s iv 

described, however, the structure and material for the organic electroluminescence layer 18 is 

10 not limited to this. As the structure of the organic electroluminescence layer 1 8, the 

single-layer structure having only the luminescence layer; the 2-layer structure having a hole 
transportation layer and a luminescence layer, or a iumin ;s< ; an electron 

transportation layer: and the 3 -layer structure having a hole transportation layer, a 
luminescence layer, and an electron transportation layer can be applied. In addition, as the 

15 material for the hole injection layer, the hole transportation layer, the luminescence layer, the 
electron transportation layer, and the electron injection layer constituting the organic 
electroluminescence layer 18, any organic electroluminescence material can be nssd. 

in addition, in the embodiments as described above, the case where, as the cathode 
electrode 20, an Al/ITO laminated film or an Al/Ag/ITO laminated film is used has been 

20 described, however, the cathode electrode 20 is not limited to the Al/ITO laminated film or the 
Al/Ag/ITO laminated film. As the cathode electrode 20, a conductive film having light 
transmittance, such as an ITO single film, an IZO film, a ZnO film, an Al single film, an Ag 
single film, or a laminated film of these, as well as the Al/ITO laminated film or the 
Al/Ag/ITO laminated film, can be used. In the case where an Al film, an Ag film, or the like, 

25 is to be used as the cathode electrode 20. it is required that the film be formed so as to be thin 
inordei n > c ttance 

In addition, in the embodiments as described above, the ^ e where, a^ t t t e 

74, that made from, a photosensitive resin is used has been described, however, the insulating 
layer 74 is not limited to that made from a photosensitive resin, provided that it has light 

30 transmittance. As the insulating layer 74, an inorganic insulating film having light 

transmittance, such as a silicon oxide film, a silicon nitride film, a silicon nitride-oxide film, 
or the like, can be used as well as that made from a photosensitive resin, in abandon., the 
insulating layer 74 need not be colorless, provided that it has light tmnsmtttanee^ and as the 

in n .! ig u e r ~~, that made from a c o: ect i esj\ such, as po.> unide. or the Me. can be 
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used. 

hi addition, in the embodiments as described above, the case where, as the dim film 
transistor, that of top gate type is used has been described, .however, as the thin dim transistor, 
a bottom gate type one may be used. In addition, the case where, as the channel layer 48, a 
5 p« ys con din used ha >een describee how vei as die eh nnel. layer 48 an amorphous 
silicon film may be used. 

In addition, in the embodiments as described above, the case where, as the switching device, 
a thin film transistor is used has been described, however, other types of switching device 
may be used. For example, a switching device of MM (.metal-insulating fi lm-metal) 
10 st cturetfc 1 Hade, whici two-tei a device mo >e sec 



Industrial Applicability 

The organic electroluminescence device and the manufacturing method therefor as well as 
the display apparatus according to the present invention realize an organic 
1 5 electroluminescence device excellent in luminous efficiency and the manufacturing method 
therefor as well as a display apparatus using such an organic electroluminescence device, 
Therefore, the present invention is useful for application to a display apparatus which is, 
excellent in display characteristics, and is low in power consumption. 
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